Spatiotemporal expression of DNA demethylation enzymes and histone demethylases in bovine embryos.
Fertilization in bovines causes profound changes in the epigenetic profile that affect both DNA methylation patterns and posttranslational histone modifications. These dynamic changes have a great potential for activating pluripotency genes and unfolding certain chromatin regions to recruit different transcription factors. Surprisingly, while the fundamental function of epigenetic remodeling is well understood, the bases of the process are still unknown. Recent developments in epigenetics suggest a multistep demethylation process that would imply the prior modification of the methylated cytosine or methyl group, followed by a DNA repair mechanism implicating enzymes such as activation-induced cytidine deaminase (AICDA) and ten-eleven translocation (TET) dioxygenase. Their functions seem to differ from one species to the other, and they are not yet well characterized in large mammals. Histones have, for their part, many associated and specific lysine demethylases (KDM). Their expression profile in large mammals is not well characterized. We have been interested in characterizing the spatiotemporal expression profile for each of the genes studied to increase our understanding of the molecular interactions following fertilization in early bovine embryo stages. Bovine oocytes and embryos at various preimplantation stages were collected following in vitro fertilization protocol. Total RNA for AICDA, TET1, TET2, TET3, KDM3A, KDM4A, KDM4C, and KDM5B was extracted, reverse transcribed into cDNA, and amplified by real-time PCR. Other embryo pools were collected, and protein localization of the genes studied was characterized. TET3 dioxygenase was present in the very first embryo stages, in contrast to TET1 and AICDA. Histone demethylases KDM3A, KDM4A, and KDM4C were expressed before and after embryonic genome activation, whereas KDM5B was mainly expressed during the blastocyst period. DNA demethylation following fertilization in bovines is not accomplished by AICDA but most probably by TET3. Histone demethylation is carried out by, among others, KDM3A, KDM4A, and KDM4C, which could act in sequence to demethylate histones prior to DNA demethylation of the female chromosomes.